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1
$[a, b]=\{x|a\leq x\leq b\}$
2 $X,$ $Y$ $*$ $+,$ $-,$ $\cdot,$ $/$
2 $*$ :
$X*Y=\{x*y|x\in X, y\in Y\}$
Rump




$Ax=b, A\in \mathbb{R}^{n\cross n}, b\in \mathbb{R}^{n}$
Gauss $n$
$A$ $R$ (
) $\Vert I-RA\Vert<1$ $\hat{x}$
$x$
$\Vert x-\hat{x}\Vert\leq\frac{\Vert R(b-Ax)\Vert}{1-||I-RA\Vert}$
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$T$ $V^{1,1}(T),$ $V^{1,2}(T),$ $V^{2}(T)$
:
$V^{1,1}(T)= \{\varphi\in H^{1}(T)|\int_{T}\varphi dxdy=0\},$
$V^{1,2}(T)= \{\varphi\in H^{1}(T)|\int_{\gamma_{k}}\varphi ds=0, k=1\square , 2,3\},$
$V^{2}(T)=\{\varphi\in H^{2}(T)|\varphi(p_{k})=0, k=1,2,3\}.$
$p_{1},p_{2},$ $p_{3}$ $T$ $\gamma_{1},$ $\gamma_{2},$ $\gamma_{3}$ $T$ ) $|\cdot|_{H^{2}}$ $H^{2}$
$|u|_{H^{2}(\Omega)}^{2}=\Vert u_{xx}\Vert_{L^{2}(\Omega)}^{2}+2\Vert u_{xy}\Vert_{L^{2}(\Omega)}^{2}+\Vert u_{yy}\Vert_{L^{2}(\Omega)}^{2}$
$C_{1}(T),$ $C_{2}(T),$ $C_{3}(T),$ $C_{4}(T)$ :
$C_{1}(T)= \sup_{\varphi\in V^{1,1}(T)\backslash 0}\frac{\Vert\varphi\Vert_{L^{2}(T)}}{\Vert\nabla\varphi||_{L^{2}(T)}},$
$C_{2}(T)= \sup_{\varphi\in V^{1,2}(T)\backslash 0}\frac{||\varphi\Vert_{L^{2}(T)}}{\Vert\nabla\varphi||_{L^{2}(T)}},$
$C_{3}(T)= \sup_{\varphi\in V^{2}(T)\backslash 0}\frac{||\varphi||L^{2}(T)}{|\varphi|_{H^{2}(T)}},$
$C_{4}(T)= \sup \underline{\Vert\nabla\varphi\Vert_{L^{2}(T)}}.$
$\varphi\in V^{2}(T)\backslash 0 |\varphi|_{H^{2}(T)}$
[1,3,4,5,6,7,8,10,13,









$C_{4}(T)<K_{4}(T)= \sqrt{}\frac{A^{2}B^{2}C^{2}}{16S^{2}}-\frac{A^{2}+B^{2}+C^{2}}{30}-\frac{S^{2}}{5}(\frac{1}{A^{2}}+\frac{1}{B^{2}}+\frac{1}{C^{2}})$ . (4)
3
$T$ $p_{1}(T),p_{2}(T),p_{3}(T)$ $T$ $\gamma_{1}(T),$ $\gamma_{2}(T),$ $\gamma_{3}(T)$
$T$ $\partial T$ $n(T),$ $\partial T$
$\nu(T),$ $\partial T$ $ds(T)$










$Q_{\alpha}=\{a_{1}(x^{2}+y^{2})+a_{2}x+a_{3}y+a_{4}|a_{1}, \cdots, a_{4}\in \mathbb{R}\},$
$Q_{\beta}=\{a_{1}x^{2}+a_{2}xy+a_{3}y^{2}+a_{4}x+a_{5}y+a_{6}|a_{1}, \cdots, a_{6}\in \mathbb{R}\},$
156
$\varphi\in H^{1}(\tau)$ $\Pi_{\tau}^{(\alpha)}\varphi$ $\varphi\in H^{2}(\tau)$ $\Pi_{\tau}^{(\beta)}\varphi$
$\{\begin{array}{ll}\Pi_{\tau}^{(\alpha)}\varphi\in Q_{\alpha} \int_{\gamma_{k}}\Pi_{\tau}^{(\alpha)}\varphi ds=\int_{\gamma_{k}}\varphi ds, k=1,2,3,\end{array}$
$\{\begin{array}{ll}\Pi_{\tau}^{(\beta)}\varphi\in Q_{\beta} \Pi_{\tau}^{(\beta)}\varphi(p_{k})=u(p_{k}) , k=1,2,3,\end{array}$
$\int\int_{\tau}\Pi_{\tau}^{(\alpha)}\varphi dxdy=\int\int_{\tau}\varphi dxdy,$









$T$ 1 $n^{2}$ $\tau_{1},$ $\cdots,$ $\tau_{n^{2}}$ $\tau_{k}$
$T’= \bigcup_{k=1}^{n^{2}}\tau_{k}$
$u\in V^{1,1}(T)$ $u\in V^{1,2}(T)$ $\Pi^{(\alpha)}u$ $u\in V^{2}(T)$
$\Pi^{(\beta)}u$ :
$\Pi^{(\alpha)}u(x, y)=\Pi_{\tau_{k}}^{(\alpha)}u(x, y) , k=\min\{j|(x, y)\in\overline{\tau_{j}}\},$




$D_{1}^{(n)}(T)= \sup_{u\in V^{1,1}(T)\backslash 0}\frac{||\Pi^{(\alpha)}u\Vert_{L^{2}(T’)}^{2}}{\Vert\nabla\Pi^{(\alpha)}u||_{L^{2}(T)}^{2}},$ $D_{2}^{(n)}(T)= \sup_{u\in V^{1,2}(T)\backslash 0}\frac{||\Pi^{(\alpha)}u\Vert_{L^{2}(T’)}^{2}}{\Vert\nabla\Pi(\alpha)_{u||_{L^{2}(T)}^{2}}},$
$D_{3}^{(n)}(T)= \sup_{u\in V^{2}(T)\backslash 0}\frac{||\Pi^{(\beta)}u||_{L^{2}(T’)}^{2}}{|\Pi^{(\beta)}u|_{H^{2}(T)}^{2}},$ $D_{4}^{(n)}(T)= \sup_{u\in V^{2}(T)\backslash 0}\frac{\Vert\nabla\Pi^{(\beta)}u\Vert_{L^{2}(T’)}^{2}}{|\Pi^{(\beta)}u|_{H^{2}(T)}^{2}},$
$D_{1}^{(n)}(T),$ $D_{2}^{(n)}(T),$ $D_{3}^{(n)}(T),$ $D_{4}^{(n)}(T)$ (5)








































$C_{1}(T)^{2} \leq\frac{n^{2}}{n^{2}-1}D_{1}^{(n)}(T) , C_{2}(T)^{2}\leq\frac{n^{2}}{n^{2}-1}D_{2}^{(n)}(T)$ ,






$\lambda’>\lambda$ $\Leftrightarrow$ $B-\lambda’A$ is positive defini,te
INTLAB
isspd $()$








$C_{1}(T),$ $C_{2}(T),$ $C_{3}(T),$ $C_{4}(T)$
$\tilde{C}_{1}(T)=\sqrt{D_{1}^{(100)}(T)}, \tilde{C}_{2}(T)=\sqrt{D_{2}^{(100)}(T)},$
$\tilde{C}_{3}(T)=\sqrt{D_{3}^{(100)}(T)}, \tilde{C}_{4}(T)=\sqrt{D_{4}^{(100)}(T)}$
$T$ $(0,0),$ $(1,0),$ $(a, b)$
$0\leq a\leq$
$0.5,$ $0<b\leq 1$ 3,
5, 7, 9 (
$0.05\leq b\leq 1$ )
2: $\tilde{C}_{1}(T)$ 3: $K_{1}$ 4: $\tilde{C}_{2}(T)$ 5: $K_{2}$
$K_{1}(T)-\tilde{C}_{1}(T) K_{2}(T)-\tilde{C}_{2}(T)$
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